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Abstract. Extracurricular learning plays a 
key role in shaping students’ interest in (not 
only) biology. The research examined which 
extracurricular areas related to biology 

can make biology more attractive for the 
participating Finnish and Czech students. 

A 5-point Likert scale questionnaire was 
administered to 178 Finnish and 195 Czech 
9th-grade lower-secondary school students. 
Cronbach's alpha, Varimax rotation and 
Mann-Whitney U-test were performed. 
Factor analysis identified 7 areas: Family 
trips, My career, Biology lessons, Healthy 
lifestyle, Institutions, Nature-related 
hobbies, and Information sources. For 
Czech, hobbies related to nature and 

family trips are significant contributors 

to fostering interest in biology, and an 
informal educational environment is crucial 
for cultivating a lasting relationship with 
biology. For Finns, biology classes and 
career orientation have a more significant 
influence on students, demonstrating 

the effectiveness of formal educational 
strategies in increasing students’ interest 

in biology. Increasing interest in biology 
among the students observed in both 
sociocultural environments is significantly 
influenced by family involvement and 

the use of information sources. Further 
research should explore how specific ECA 
can support the connection between family 
and school environments and their impact 
on students’ interest and engagement in 
biology lessons. 
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Introduction 


The general view of school education is that students acquire their 
knowledge, and consequently interest in it, through diverse educational 
activities organized by a teacher within the classroom. Interest is considered 
a key prerequisite for academic success (Dewey, 1913; Thorndike, 1935) and 
an important internal factor that influences learning (Ryan & Deci, 2000). 
Hidi and Renninger (2006) further developed this concept by defining situ- 
ational interest (external: emerging suddenly in response to environmental 
stimuli) and individual interest (internal and stable: developing gradually 
and becoming a long-lasting preference for a topic, also described as a last- 
ing predisposition to re-engage with specific content), both of which are 
closely linked to student attitudes. Although students’ attitudes towards 
their interests tend to be relatively stable, they can be altered as a result of 
exposure to extracurricular activities (hereafter referred to as ECA) (Hidi & 
Renninger, 2006). 

A student's interest and attitude towards biology are directly related 
to their engagement in education (Kang et al, 2019). From the literature of 
the last two decades, it is evident that biology is among the most favored 
natural science subjects for students (e.g. Kubiatko & Vi¢kova, 2011; Kubi- 
atko, 2012; Lavonen et al., 2008; Lavonen & Juuti, 2016; Prokop et al., 2007a; 
Prokop et al., 2007b; Rowland et al., 2019; Uitto, 2014). However, this interest 
significantly varies between genders, with girls generally showing stronger 
inclinations towards biology than boys, who prefer mathematics, physics, 
and chemistry (Acarli & Acarli, 2020; Baram-Tsabari et al., 2010; Fancovicova 
& Kubiatko, 2015; Juuti et al., 2004; Uitto, 2014; Trumper et al., 2006). Given 
the curricular demands for an interdisciplinary approach to education, it 
is advisable to utilize biological topics that transcend the boundaries of 
biology to attract students’ attention to other natural science subjects and 
make them appealing regardless of gender. 

In addition to gender, a key role in shaping students’ interest in biology 
is also played by extracurricular learning (Braund & Reiss, 2012; Uitto et al., 
2006; Uitto et al., 2008), informal education (Campbell & Walberg, 2010), 
and the nature of ECA. Given these aspects, it is desirable for educators to 
integrate educational elements that combine formal education with informal 
extracurricular experiences into their teaching practices. Educators would 
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thus create a more dynamic and varied learning environment; one that resonates with diverse student interests. 
According to Lawhorne (2008), ECA and out-of-school learning (Uitto et al., 2004) have benefits that extend beyond 
the experiences provided by school education. These activities aid students in their personal, social, and intel- 
lectual development, and can even assist them in achieving their future academic and career goals (Uitto, 2014). 

Given that the last two decades have seen a decline in students’ interest in natural sciences (Basl, 2011; 
JanouSkova et al., 2014; Vedder-Weiss & Fortus, 2012), it remains relevant and to explore and consider students’ 
extracurricular interests in the context of the school curriculum. From literature (see, for example, Campbell & 
Walberg, 2010; Debarliev et al., 2022; Denault & Guay, 2017; Martinéz et al., 2016, etc.), it is clear that successful 
interactions which support students’ learning, connect students with each other, and also strengthen the rela- 
tionship between students and teachers, occur when informal learning elements and extracurricular interests of 
students are implemented into school education. 

The topic of informal education is thus gaining importance not only in the Czech Republic but also in neigh- 
boring European Union countries. Informal education enables young people to acquire competencies needed 
for employment and society; it develops competencies as listed in the school curriculum, but focuses on the 
development of soft skills (Kohoutova, 2013). 

Informal learning and, concurrently, out-of-school education can occur in everyday situations such as inter- 
acting with friends and classmates, watching television, reading books or magazines, engaging in various hob- 
bies within interest activities, and in out-of-school organizations (Lawhorn, 2008; Skar et al., 2016). Additionally, 
visits to institutions such as museums, zoos or botanical gardens also play a role (Braund & Reiss, 2004; Uitto et 
al., 2006 et al.; Uitto & Karna, 2014). 

The role of the family and parental influence is indispensable as well (Duarte et al, 2017). This influence can be 
either direct or indirect, for instance, the extent to which parents encourage their children to engage in activities 
aimed to strengthen (future) interest in natural science subjects, or how much parents encourage their children 
to spend time outdoors exploring their surroundings (Campbell & Walberg, 2010; Rantala & Puhakka, 2020). In 
today’s world, the daily lives of students are also influenced by the use of mobile applications and IT technologies. 
Integrating these into the curriculum can support student learning and meaningfully connect their free time with 
school assignments (Tepla & Klimova, 2015; Tepla et al., 2021; Rotbain et al., 2008; Yli-Panula & Matikainen, 2014; 
Wong & Rosindell (2022). 

Within the school environment, certain aspects of informal learning occur/begin to take place, for example, 
during activity-oriented learning (Niemi et al., 2015), especially in group-cooperative learning (Rajsiglova, 2018), 
student-centered approaches (Kang & Keinonen, 2018), project-based learning (Rajsiglova & Skarkova, 2019; 
Hanney & Savin-Baden, 2013), inquiry-based education, and also during trips or school excursions. 

Out-of-school education, therefore, refers to the teaching of students outside the school environment, outside 
the school campus, led by someone other than a teacher. Informal education, meanwhile, is understood as the 
time students spend outside standard school attendance, i.e., time within clubs or leisure activities. 


Research Aims and Research Questions 


The main aim of the presented research was to contribute to the international discussion on the declining 
interest of students in natural sciences, and to explore ways to make natural sciences more attractive to students. 
A comparative international study was chosen for several reasons: 1) Since two authors independently had the 
opportunity to spend a semester in Finland under the Erasmus program, gaining insight into the local school 
education, the research was conducted in parallel among Czech and Finnish students. 2) Finns regularly rank highly 
in international surveys (TIMSS and PISA), and thus, the Finnish educational system is considered as one of the 
potential models (not only) for the Czech Republic. Comparing two socio-culturally different environments thus 
seemed optimal. 3) The context mentioned above complements the fact that since the late 20th century, Czech 
education has been accompanied by a curricular reform in the form of the Framework Educational Programs (FEP). 
FEP require teachers to develop students in key competencies, incorporate cross-sectional themes (see below), 
and lastly, consider interdisciplinary relationships (FEP EE 2017). These are successfully implemented in schools; 
however, in international assessments, Czech students rank lower than expected with regard to the reform efforts. 
4) Currently, preschool, primary, and secondary education in the Czech Republic is undergoing reform in the form 
of an FEP revision, which will have an impact not only on the lives of teachers and students but on society as a 
whole. The main goal of the FEP revision is to provide kindergartens, primary and secondary schools with a clear 
framework of what children should learn at school, and how education should prepare them for life in today’s 
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changing world. Creating such a fundamental document includes obtaining feedback from parents, teachers, 
and professionals (Melichar, 2024). 

Given that no Czech study has examined how extracurricular areas can influence students’ interest in biol- 
ogy or other natural science subjects, or that previous research has focused on analyses of individual countries, 
this research extends the scope by comparing two different educational systems, thus filling a gap in the field 
of educational research. The comparative analysis of Czech and Finnish 9th-grade students provides a unique 
perspective to examine the influence of national educational contexts on biology education. This comparative 
dimension enables a richer understanding of how various pedagogical, cultural, and systemic factors contribute 
to shaping students’ interest (not only) in biology. 

In line with the above, the research focused on triggers of interest in biology through ECA among 9th-grade 
students in lower secondary schools in Finland and the Czech Republic and posed the following research questions: 
1.Which extracurricular areas can help foster interest in natural sciences among Czech and Finnish students? 2. To 
what extent do the identified extracurricular areas contribute to the interest of Czech students in natural sciences 
compared to Finnish students? 3. How do the identified extracurricular areas that influence students’ interest in 
natural sciences correlate — how do the resulting correlations differ between Czech and Finnish students? 


Biology in Basic Education in Czech and Finnish Educational System 


In both the Czech Republic and Finland, basic education lasts 9 years (FNBE, 2016; FEP EE, 2017). In the 
Czech Republic, during the first stage of basic education, the subject ‘the world around us’ is taught from the 1* 
to 3 grade. In the 4 and 5" grades, ‘the world around us’ is divided into two separate subjects — natural science 
and social studies. At the second stage, from the 6" to 9% grade, natural science is divided into four separate 
subjects — physics, chemistry, geography, and biology, within the area called Man and Nature. Besides the area 
of Man and Nature, a separate area called Man and Health is defined, with subjects such as Health Education and 
Physical Education. 

Biology as a separate subject is taught from the 6" to 9‘ grade in Czech elementary schools (FEP EE, 2017). 
In Finland, from the 1st to 6th grade, environmental studies are taught, summarizing knowledge from the fields 
of biology, geography, physics, chemistry, and health education. From the 7" to 9" grade, the aforementioned 
subjects are taught separately. Biology as a separate subject is taught in Finnish elementary schools from the 7% 
to 9" grade (FNBE, 2016). 

An important component of both Czech and Finnish education includes key competences—transversal in 
the case of Finland. In Czech basic education, these involve the competencies for learning, problem-solving, com- 
municative competencies, social and personal competencies, civic competency, work competency, and, newly, 
digital competency (FEP EE, 2021). Finnish basic education considers competencies such as thinking and learning 
to learn; cultural competence, interaction, and self-expression; taking care of oneself and managing daily life; 
multiliteracy; ICT competence; working life competence and entrepreneurship; participation, involvement, and 
building a sustainable future (FNBE, 2016). The content of Czech and Finnish competencies largely overlaps, as 
their aim is to develop knowledge, skills, and values necessary for a successful life within society and future em- 
ployment (FNBE, 2016; FEP EE, 2017). 

A mandatory part of Czech basic education also consists of cross-curricular themes, which are a set of current 
and significant topics about the world in which we live today. Including these themes in the teaching of various 
subjects primarily develops the values and attitudes of students. These include personal and social education, edu- 
cation for democratic citizenship, education for thinking in European and global contexts, multicultural education, 
environmental education, and media education (FEP EE, 2017). In the Finnish curriculum, the nearest equivalent 
is multidisciplinary learning modules; content-wise, they are closest to cross-curricular competencies (transversal 
competencies) and the fundamental values of the educational process of basic education in Finland (underlying 
values of basic education). 

Both curricula state that the teaching of natural sciences, or biology specifically, should lead students to 
understand how to apply the learned material to practical life (FNBE, 2016; FEP EE, 2017). The Finnish curriculum 
emphasizes the involvement of students in decision-making and debates within the local community, collabora- 
tion of students with the public, for example, in multidisciplinary modules (FNBE, 2016), and as with Czechs, on 
engaging students in activities related to environmental protection (FNBE, 2016; FEP EE, 2017). Furthermore, an 
aim is for students to develop a positive attitude towards nature and environmental protection, as both Czech 
and Finnish curricula stress the importance of students preferring a sustainable lifestyle, behaving respectfully 
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towards nature, appreciating the value of biodiversity and ecological balance, and being aware of the impact of 
human behavior on the environment (Brias-Guinart et. al, 2023; FNBE, 2016; FEP EE, 2017; Reunamo & Suomela, 
2013; Uitto et al., 2011; Wang et al., 2019). 


Research Methodology 
General Background 


Ninth graders of Czech and Finnish primary schools took part in the research. A questionnaire was picked as 
the research tool. The questionnaire survey was conducted in Oulu in Finland and in the Czech Republic in Prague. 
Through research, we monitored and compared the Finnish and Czech students’ relationship to biology through 
ECA. The questionnaire was thematically focused on the students’ interest in biology through ECA. The data were 
collected in the 2018/2019 school year, before the outbreak of the Covid-19 pandemic, so the results were not 
affected by the pandemic. Students were informed about the pedagogical research, and the research question- 
naires were filled in anonymously. 


Sample Selection 


For the research, 12 schools from Oulu and its surroundings, and 12 faculty schools in Prague were approached; 
these were randomly selected schools from those that cooperate with the partner universities (the Faculty of Educa- 
tion at the University of Oulu, and the Faculty of Science at Charles University) which participate in the training of 
future teachers (not only) in biology. Of the schools contacted, 20 agreed to participate in the research, including 
9 Finnish and 11 Czech. 

A total of 373 9th-grade lower secondary school students, 178 Finnish students (91 girls, 87 boys), and 195 
Czech students (96 girls, 99 boys) took part in the quantitative research. The data were collected from a total of 20 
consenting primary and lower secondary schools in Oulu, Finland (9 primary and lower secondary schools), and 
Prague, Czech Republic (11 primary and lower secondary schools). 


Instruments and Procedures 


To ascertain which factors could trigger or strengthen interest in biology among the observed students, the 
survey focused on the triggers of interest, the possible role of family, school, and other institutions, and on the 
students’ activities and actions outside school. To further specify the above for the needs of school practice and to 
consider pedagogical implications, questions were also posed about biology topics in the research, as shown below. 

A 5-point Likert-type questionnaire was chosen to collect data. The questionnaire items were adopted and 
adapted from the studies that inspired our research (Juuti et al., 2010; Uitto et al., 2006; Uitto et al., 2008). The stu- 
dents indicated their age and gender in the questionnaire and then answered 29 questionnaire items. The first 8 
items, see Table 1, dealt with (a) what might make biology interesting and useful to students (warm-up questions 
that introduce students to the subject) - see Table 1, items 1-3; and (b) which thematic parts of biology students 
have mastered or think they can master - see Table 1, items 4-8. An additional 21 items were employed to explore 
which ECA could enhance students’ interest in science/biology — refer to Table 2 / first column. 

During the research, a 5-point Likert scale was employed, allowing students to express their level of agree- 
ment with presented statements, ranging from “strongly agree” (1) to“strongly disagree” (5). For statistical analysis, 
the scale values were reversed. This 5-point scale was selected as it is the most easily understood format for lower 
secondary school students (Fabiola et al., 2012; Kubiatko, 2016). Simultaneously, an odd number of items was 
chosen to allow students to give a neutral response. The presence of a neutral point means that the results are not 
distorted by forcing students to give answers that lean towards one side of the scale or the other, if they do not 
have a strong opinion on the statement (Kubiatko, 2016; Subedi, 2016). 

In 2018, the comprehensibility of the questionnaire was tested in a preliminary survey in the Czech Republic 
with lower secondary school students in 9* grade (n = 7). The preliminary survey was based on personal interviews 
with each respondent. Each interview lasted on average 48 minutes. The purpose of these interviews was to ensure 
that the students had understood the questions in the questionnaire; they therefore served as feedback for the 
authors. The questionnaire was then modified, mainly by reformulating certain questions to be more specific and 
replacing specialized terms with more general terms. The questionnaire was then translated from Czech into Finnish. 
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The validation process of the questionnaire was conducted by a panel of 3 experts in didactics of biology. 
The reliability of the questionnaire was assessed using the Cronbach's alpha coefficient. The obtained Cronbach’s 
alpha value (a = .904) indicated high reliability for the questionnaire. The first 8 questions of the questionnaire 
were analyzed using an ordinal scale 


Data Analysis 


The questionnaire section, which consists of the following 21 items, was subjected to a factor analysis 
with Varimax rotation. The appropriateness of the application of the factor analysis was checked by calculating 
the Kaiser-Meyer-Olkin coefficient (KMO = .85). The result showed that it is possible to use factor analysis when 
analyzing the data. After the factor analysis, the items were divided into 7 factors, see Tables 1 and 2. 1 item was 
excluded from further analysis because it did not reach the threshold value of .3. Since the analyzed question- 
naire items were merged in groups of 2-4 and further evaluated as such, they were assessed on an ordinal scale 
(Subedi, 2016; Chytry & Kroufek, 2017). 

The data from the Czech and Finnish students were subsequently analyzed using Mann and Whitney’s non- 
parametric U-test. The strength of the statistical effect was determined by calculating r (r = z/VN). 

In the final data analysis, correlations between the identified factors were analyzed, see Table 2. The correla- 
tions were established using Spearman's rho (p), since the items were evaluated either individually or aggregated 
across multiple items. Statistical analyses were conducted at a significance level of a = .05. The aforementioned 
statistical tests were performed using R version 3.6.2 and the Stats package. 


Research Results 


The obtained Cronbach's alpha value (a = .904) indicated high reliability for the questionnaire. The first 8 
questions of the questionnaire were analyzed using an ordinal scale. The results for the first eight items of the 
questionnaire indicated that, on average, Czech students performed worse than Finnish students across all items 
(Table 1). The largest significant differences between Czech and Finnish students were measured for the items “I 
understand the effects of human behavior on ecological problems” (r = .362) and “I learn about environmental 
studies” (r= .318). Smaller effects but still significant differences between Czech and Finnish students were found 
for the items “I learn about living nature” (r = .233) and “I learn about health and healthy lifestyle” (r = .222) (Table 
1). From the results, it can be concluded that Finnish pupils are better able to apply the ecology curriculum to 
everyday life and are more familiar with ecological issues. 


Table 1 
Comparison Between Czech and Finnish Students in the First 8 Initial Items 


Mean of Czech Meanot Mann- 
Questionnaire items Finnish ; p-value Effect size r 
students Whitney U 
students 

Biology is my favourite subject (1) 2.67 2.95 14538 .005* 091 
| understand the effect of human behavior on environ- 3.16 3.63 13408 < 001" 362 
mental problems (2) 

| use biological knowledge on a daily basis (3) 2.68 3.36 11076 < .001* 155 
| learn about living nature (4) 3.50 3.79 14777 .009* 233 
| learn about inanimate nature (5) heh) 3.50 16241 265 AKI 
| learn about the human body (6) 3.86 4.08 15485 .057 .0876 
| learn about health and healthy lifestyle (7) 3.47 3.81 14554 .006* 222 
| learn about environmental studies (8) 3.14 3.48 14437 .003* 318 


*p <.05; e numbers in parentheses indicate the order of statements from the first eight-item part of the questionnaire 
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In the following analysis, the first research question (RQ1) was answered. To search for latent factors, Factor 
Analysis Extraction was employed, using the Principal Axis Factoring method and a Varimax-rotated factor ma- 
trix. The suitability of the factor analysis application was verified by calculating the Kaiser-Meyer-Olkin measure 
(KMO = .848), including an examination of values in the anti-image matrix (anti-image correlation), and also 
through Bartlett's Test of Sphericity (approx. Chi-square = 2903.352, df = 210; p < .001). The result showed that it 
is possible to use factor analysis when analysing the data. 

From the results of the factor analysis, (see Table 2), 7 factors emerged, which were subsequently interpreted 
as ECA that contribute to Czech and Finnish students’ interest in biology - F1: Family Trips; F2: My Career; F3: Biol- 
ogy Lessons; F4: Healthy Lifestyle; F5: Institutions; F6: Nature-related Hobbies; F7: Information Sources. 


Table 2 
Factor Analysis Results 


My interest in biology was contributed by... F1 F2 F3 F4 F5 F6 F7 
(5) Trips or holidays in nature with the family. 67 
(7) that | spent time alone in nature. 58 
(6) trips to nature with friends. 56 
(1) Parents or relatives who have been talking about it since | was a child. 32 
(18) the fact that one day | would like to become a doctor or a veterinarian. 82 
(17) the fact that | will apply my knowledge of biology in my future job. 14 
(19) the fact that one day | would like to become a scientist or teacher. 58 
(21) that | am comfortable with the way biology lessons are conducted. .90 
(20) that | like the way the teacher explains the subject matter. 18 
(16) the fact that | play sports 19 
(15) my interest in a healthy lifestyle 59 
(2) visits to the zoo 13 
(4) visits to museums 10 
(3) visits to the botanical garden 57 
(12) caring for a pet 62 
(13) visiting a riding school or a farm pT 
(11) gardening Aq 
(10) searching for interesting facts about science on the Internet 10 
(8) reading books or articles about nature 68 
(9) watching videos, movies or documentaries about nature 62 


excluded items 


(14) attending the science club 13 16 08 -.06 08 29 18 


Rotation Method: Varimax with Kaiser Normalization. 
Numbers in brackets indicate the order of statements from the second, 21-item, part of the questionnaire 


For each factor, the reliability was calculated using Cronbach's a, see Table 3. Two factors (F6 and F7) had 
values only marginally below 7, so the items are internally consistent. One item (14) was excluded from further 
analysis because it did not reach the threshold value of .3. 
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Reliability of New Factors 


Factors N of items — 

F1: Family Trips 4 AE 
F2: My Career 3 19 
F3: Biology Lessons 2 88 
F4: Healthy Lifestyle 2 M1 
F9: Institutions 3 18 
F6: Nature-related Hobbies 3 64 

3 62 


F7: Information Sources Ff 


The results of the factor analysis revealed 7 factors, which were named according to the questions that were 
evaluated. In a further analysis, the individual factors were calculated and compared between Finnish and Czech 
students. 

The second research question (RQ2) of the research was then addressed. 3 of the 7 identified factors (F1 - Family 
Trips, F5 - Institutions, F6 - Nature-related Hobbies) contributed more to the Czech students’ interest in science than 
the Finnish students’ interest. Conversely, 4 factors (F2 - My Career, F3 - Biology Lessons, F4 - Healthy Lifestyle, F7 - 
Information Sources) contribute more to the interest of Finnish students in science than to the interest of the Czech 
students. The Mann-Whitney U-test, as detailed in Table 4, was employed to determine the statistical significance 
of the differences between the responses of Czech and Finnish students. Significant differences were identified 
for F2 - My Career (U = 109417; p < .05), F3 - Biology Lessons (U = 41929; p < .05), F5 - Institutions (U = 177464; p < 
.05), and F6 - Nature-related Hobbies (U = 189186; p < .05). The extent of these statistically significant differences 
was also investigated. The largest effect size was observed for F3 - Biology Lessons (r= .40), followed by F2 - My 
Career (r = .30). The other effect sizes demonstrated a small to negligible effect, as shown in Table 4. 


Table 4 
Comparison of Factors (F1 - F7) Between Czech and Finnish Students 


Factornanie Mean of Czech _— Mean of Finnish Mann- p-value ‘ 
students students Whitney U 

F1: Family Trips 2.81 2.70 287939 175 04 
F2: My Career 1.72 2.39 109417 < .001* 3048 
F3: Biology Lessons 2.61 3.58 41929 < .001* 408 
F4: Healthy Lifestyle 3.26 3.33 68623 181 01 
F5: Institutions 2.72 2.38 177464 < .001* 144 
F6: Nature-related Hobbies 2.85 2.29 189186 < .001* 21% 


F7: Information Sources 2.76 2.81 151309 384 03 
* p < 0.05; “small effect (.1 to .3), ®medium effect (.3 to .5) 


Institutions (F5) and Nature-related Hobbies (F6) contributed significantly more to Czech students’ interest 
in science than to Finnish students’ interest in science. Conversely, the factors My Career (F2) and Biology Lessons 
(F3) had a significantly stronger influence on Finnish students’ interest in science. No statistically significant dif- 
ference was found for the other factors. 
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Correlations between ECA 


The 34 research question of the research (RQ3) was then answered. All (extra)school activities (the extracted 
domains from the previous factor analysis) were correlated with each other by calculating the Spearman rank 
correlation coefficient ep. The correlation analysis was carried out separately for the group of Czech students and 
the group of Finnish students. 

For the group of Czech students, the factor F1 - Family Trips was identified as having the strongest relative 
correlation with the other factors. The most significant correlation, and the strongest observed in the survey for 
Czech students, was between F1 - Family Trips and F7 - Information Sources (p = .41; p < .01). A medium to low 
dependence was noted between F1 - Family Trips and F6 - Nature-related Hobbies (9 = .37; p < .01), F5 - Institu- 
tions (ep = .34; p < .01), and F4 - Healthy Lifestyle (p = .30; p < .01). Conversely, the weakest correlation for Czech 
students was detected between F3 - Biology Lessons and F2 - My Career (e = .05; p < .01), as detailed in Table 5. 


Table 5 
Czech Students: Correlation of Factors F1 - F7 (Spearman's p). 


F1: F2: F3: F4: F5: F6: F7: 
Factor name Family Trips My Career Biology Healthy Institutions § Nature-related Information 
Lessons Lifestyle Hobbies Sources 
F1: Family Trips 1 
F2: My Career 2 1 
F3: Biology Lessons 14** /05** 1 
F4: Healthy Lifestyle o al .18** 1 
F5: Institutions 34** 21" .16** 15** 1 
pe HAUT 37" 21" 23" 24" 23* 1 
Hobbies 
evelntonmaton At 23" 18" 23" 21 25 1 


sources 


*p <.05, **p <.01 


The correlation between F1 - Family Trips and F7 - Information Sources was also found to be strongest among 
Finnish students (p = .42; p < .01). Data collected from Finnish respondents indicated that the factor F3 - Biology 
Lessons correlated most strongly with the other factors. Specifically, medium to low correlations were observed 
between F3 - Biology Lessons and F4 - Healthy Lifestyle (p = .38; p < .01), F7 - Information Sources (p = .38; p < 
.01), F1 - Family Trips (pe = .35; p < .01), and F6 - Nature-related Hobbies (p = .32; p < .01). 

In addition, factor F6 - Nature-related Hobbies correlated relatively more strongly with a larger number of 
factors; some of these correlations have already been mentioned, and for others, see Table 6. 

Based on the Finnish results, the weakest correlations were found for factor F5 - Institution, specifically 
between F5 - Institutions and F3 - Biology Lessons (p = .11; p < .01) and between F5 - Institutions and F6 - Nature- 
related Hobbies (p = .11; p < .01). 
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Table 6 
Finnish Students: Correlation of Factors F1 - F7 (Spearman's p) 


FA: F2: F3: F4: F5: F6: F7: 
Factor name Family My Biology Healthy institutions Nature-related Information 

Trips Career Lessons Lifestyle Hobbies Sources 

F1: Family Trips 1 

F2: My Career 21" 1 

F3: Biology Lessons 35" Be 1 

F4: Healthy Lifestyle .26** 28 38" 1 

F5: Institutions 24 ig 1" A7* 1 

Sera 32M 19° 32 ai" 11" 1 

eee Age 15% 38 22 A9** 32 1 


sources 


*p <.05, **p <.01 


Discussion 


Literature suggests that students’ interest and their attitudes towards biology are significant determinants 
of how much they engage in education and how successful they are in other fields of natural science education. 
Moreover, numerous studies indicate that ECA, (e.g., Lawhorn, 2008; Skar et al., 2016) out-of-school education, 
(e.g., Braund & Reiss, 2012; Uitto et al., 2006) and elements of informal education (Debarliev et al., 2022; Denault 
& Guay, 2017; Martinéz et al., 2016, etc.) formatively affect a student’s personality and learning experiences. 

In order to target increased interest in science subjects, ideally through biology, as it is the most favored 
science subject among students, areas of extracurricular influence that could enhance interest in biology among 
the studied Czech and Finnish students were explored through a questionnaire survey. Factor analysis identified 7 
areas: Family trips, My career, Biology lessons, Healthy lifestyle, Institutions, Nature-related hobbies, and Informa- 
tion sources. These contribute to the students’ interest in biology. The research revealed several key findings that 
highlight the dynamics of these factors among 9th-grade students in the Czech Republic and Finland. They are 
as follows: ECA, especially those related to nature and the outdoors, play a crucial role in shaping students’ inter- 
est in biology. In the Czech context, hobbies related to nature and family trips appear as significant contributors 
to fostering interest in biology, indicating that an informal educational environment is essential for cultivating a 
lasting relationship with the subject. Conversely, in Finland, biology classes and career orientation have a more 
significant impact on students, demonstrating the effectiveness of formal educational strategies in increasing 
students’ interest in biology. These findings suggest that students’ interest in biology is influenced by a complex 
interplay of factors including gender, the nature of ECA, and the educational context. 

Finnish students’ interest in biology being significantly boosted by biology classes corresponds with earlier 
research findings. Previous research revealed that science classes in Finland tend to be traditional. Juuti et al. 
(2010) report that classes often involve front of class teaching, reading from textbooks, and solving basic problems. 
However, Uitto and Karna (2014) found that students favor front of class teaching, and that methods where the 
teacher leads the lesson, explains, and discusses complex problems with students lead to a higher preference for 
natural science subjects (though not necessarily to better results). Yli-Panula and Matikainen (2014) identified 
school as the primary source of information about nature for Finnish students, followed by media and then fam- 
ily. The current research also found that school was identified by Finnish students as the most significant source 
of interest in biology, with media following, and then a healthy lifestyle. Yli-Panula and Matikainen (2014) further 
state that less beneficial sources of information about biology were students’ hobbies. This is in agreement with 
the findings of this research, as it shows that hobbies related to nature contributed least to the interest of Finnish 
students in biology. 
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In contrast, Czech students do not favor biology lessons. The research showed that Czech students’ interest in 
biology was more likely increased by ECA rather than by teaching hours. This aligns with the findings by Kubiatko 
and Vickova (2011) and Vickova et al. (2019), who discovered that Czech students derive their interest in biology 
more from outside of school. This resonates with the research intent of this study and the literature cited in the 
introduction. The importance of connecting curriculum content with students’ everyday lives has been long em- 
phasized by many studies, including those aforementioned authors, as well as other Czech studies (e.g., Blazek 
& Prihodova, 2016; Rajsiglova & Poneszova, 2020) and also Finnish studies (e.g., Kang & Keinonen, 2018; Kang et 
al., 2019; Loukomies et al., 2013; Niemi et al., 2015; Uitto & Karna, 2014). 

The presented research also revealed that family influence (see F1), along with the use of information sources 
(see F7), plays a significant role in increasing students’ interest in biology in both of the studied socio-cultural 
environments. Schools could thus develop programs or events that would encourage family members’ participa- 
tion in science-related activities, thereby strengthening the connection between home, students’ ECA, and school 
life in the context of natural science education. Additionally, parents could also actively participate in curricular 
changes. This is currently happening in the Czech Republic, as the draft document for the FEP EE (elementary 
education) revision should be the result of collaboration not only with practicing teachers but also with numerous 
professional subject associations and organizations from the nonprofit sector, that have long been striving for 
transformation in Czech education, whether it concerns involving parents, addressing barriers in education, the 
mental health of students, issues such as school climate, or classroom atmosphere amongst many others. From 
October 2023, an initiative “Changing Curricula’ is also underway, involving subject associations, foundations, and 
associations such as the Union of Parents Society for All (SOFA), and the Permanent Conference of Associations 
in Education (SKAV). Together with the National Institute of Education (NIE), they are trying to communicate to 
the public the essential topics that accompany the curriculum revision. 

Furthermore, in the context of the currently ongoing revision of the FEP in the Czech Republic, where em- 
phasis is also placed on so-called digital competency, it is essential to offer students a learning environment rich 
in information sources. As for the use of information sources, they can help attract students’ attention to various 
educational topics during everyday teaching. Rotbain et al. (2008) described the use of computer animations in 
the teaching of molecular biology at high school, Tepla et al. (2021) recommend using mobile apps to increase 
interest in teaching, which are current and attractive to students. How to explore the entire tree of life even ona 
relatively old mobile device is presented by Wong and Rosindell (2022), and inspiration for teaching biochemistry 
using Adobe Flash animations is described by Tepla and Klimova r (2015), who report subsequently increased 
student interest. The authors illustrate that teachers have the opportunity to support students in the meaningful 
use of mobile apps even in their free time. 

This suggests the need for further research to explore how planned activities in nature can support the 
connection between family and school, the impact of specific types of ECA, such as science clubs, research 
projects, or STEM competitions on students’ interest levels and engagement, which could provide more detailed 
recommendations for educational practice. Moreover, the difference in the impact of ECA between Finnish and 
Czech students leads to the need for further research in relation to the analysis of the teaching hours of Finnish 
and Czech teachers. Key questions that may illuminate why differences are observed between students of the 
nationalities studied might include how teachers in these countries work with textbooks, how these textbooks 
are specifically designed for the needs of students and their teachers, what the structure of educational materi- 
als is, or explanations of why discussions between teachers and students are appreciated by Finnish students so 
much more than Czech students, etc. Alongside a quantitatively oriented study, there are also opportunities for 
qualitatively oriented research that could illuminate the gaps. 

From the above, it follows that some extracurricular areas may be more attractive to students than others; 
however, the real attractiveness should go hand in hand with the current demands of the times, reflecting the 
mandatory curricular documents. Students should be reinforcing competencies required by the curricula through 
activities that match their interests or abilities. This can be aided, among other things, by informal educational 
elements from the realm of extracurricular areas. 
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Research Limits 


This research is not without limitations, and its results should be interpreted with caution. Firstly, the sur- 
vey was conducted locally - in Prague for the Czech Republic and in Oulu for Finland, thus, the results cannot 
be considered representative of the entire country. One way to address this limitation would be to extend the 
research to include additional regions within the surveyed areas. Secondly, although the curriculum documents 
of the countries studied share common aspects, it would be essential to inquire directly with teachers about their 
classroom practices and the extent to which they incorporate elements of non-formal education and extracur- 
ricular areas to enhance biology education. This particular point suggests the potential for comparative research, 
which could refine the survey's findings. 


Conclusions and Implications 


Understanding how students develop an interest in biology and what role this interest plays in the context 
of biology could help teachers and researchers increase students’ motivation and perseverance, not only in biol- 
ogy but also in other science subjects. 

The research examined the impact of ECA on the interest of Czech and Finnish lower-secondary school 
students in biology. It was conducted a quantitative survey using a 5-point Likert scale questionnaire among 
373 students in Finland and the Czech Republic. The results identified seven key areas contributing to interest in 
biology: family trips, career aspirations, biology lessons, healthy lifestyle, institutional influence, nature-related 
hobbies, and information sources. It was found that in the Czech context, nature-related hobbies and family trips 
significantly influence interest in biology, while in Finland, biology lessons and career orientation play a crucial 
role, demonstrating the effectiveness of formal educational strategies. 

Furthermore, the results highlight the importance of family involvement and the use of information sources 
in both studied socio-cultural environments. The research also emphasizes the importance of linking educational 
strategies with students’ interests and cultural backgrounds to foster more engaging and inclusive biological 
education. Further research should explore how specific ECA can support the connection between family and 
school environments and their impact on students’ interest and engagement in biology lessons. 
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